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(54)Title: METHOD FOR PRODUCING MASK 



(57) Abstract 

A method for producing a mask having patterns formed by connecting 
various circuit units arranged in a positional relationship through interconnection 
patterns. A pattern area (47) of a working reticle (43) is divided into already- 
existing patterns (SI to S24) and newly-provided patterns (Nl to N8, PI to P8). For 
the already-existing area (SI to S24), reduced patterns of an already-produced 
master reticle are projected by image stitching by means of an optical projection 
aligner. For the newly-provided patterns (Nl to N8, PI to P8), magnified patterns 
are drawn by means of an electron beam lithography apparatus to produce a new 
master reticle. The reduced image of the master reticle is transferred by image 
stitching by exposure by using an optical projection aligner. 
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/3 (/3«M*.tfl/4, 1/531) T«|/jNSnT, 7^M/yXh^| 
25 ^$nfc7-^>^l/^^;P4 3±©Sftfc«l 6 fc&lftJSlBSns. 
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£#lz. ®ftmm<D±ffi&\Z'r>cX h — zsa >&JEm\ZffijE~fZfztb<D 
«16 1*3 5^ X b-~>3 >©JRt8*W-S8U, Z©fHBI*S*fc£'3H 

10 ts^m^ i 6 fi©Mit'0T^ xh->a ><& j en j 6nms<Dfi : ^ 

ftMtCiotf^X h-->3 >k:jBH-rs«t€f«36tt««>Tft<«i 

15 1212 td&^T, 7X^-Wf^;M6Att l/f^Hr-yl7i 
K:«j#$n, l/f^PXr-yl 7 \Z V 2 )V3Lmi$ 1 8±{CX7^7 

20 $nfc^iil9m, &^0^fflD7Al:l3l$n&l/-!f : F^IH 
IrI, Y#|R]<B&ttj&*SI$0. 00 1 Aim (lnm) g&©##£-efNBI 

snst^jc, i/^^^f-^ 1 7 ©nnE^fetfai^n* can-am 
25 -r*. 

*W-C\Zm.&tit<D ?7^-l/f^JM 6 A, 5 5 A, 
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m%\Z'&miZ%tnv> U?-S7)l>$:W.®l-f2> U^2)l>7^7? U , 

&frLTum$2 i ±\z&ft-zti, mmi$2 itegtex^-^2 2±\z 

«£B£n, l^f-y2 2H Si2 3±(IX7^7'J >^^^IT 
10 Z>tmz, Xftfil, YftfaiZ7,7-y7&W)T*%Z&0\zm}&2nT^%o 

s/t. sixf-y2 2ftc(t mm$2 lzzftmlz&m?z>zxT■ 
i^^i^2 1 <Dmmu\zmfeznfz&mm2 4m, ^othi^^a 

15 ICS^tlfclx-lf^fr 2 4K£oT, ^^1-^2 1 C7-^>^lx^ 
^;V4 3) (DXftfa. Yft&KD&Wtf'MmO . 0 0 1 Mm@S0^)|f t 

Qmmimzm^^TTsT-zSMwmmi 3n mm^- V2 2<dm?f 

^2 0^^Oxa (wafer) ^Ciia^T, # 

25 Xx-v 1 7 ^iflTYX^-l/fi'JM 6 A£Y#pMCjISVRT;£ 
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io tp<DZ7,^-i?mmm*wfflLT, v-*>>fu^>7)V4 3<z>^®£& 

Mlgi2 9 £tel/-1fT#fh2 4<Dff$Hit>#y££n, 
YI^i:S^Vit^J6 6n§Xf-^l (X, Y) ±TOj^^T$> 

1 6<Dm<DU^^7Jl7^^^>hmU.m2 3 2 A, 2 3 2 Bfcfchfcf 5) 
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5 l/f^Mf-y 1 7 ©fegSrHet-S^iT, ^7>^- 6 
A^7f-y||| (X, Y) tMtT77^^>h$n^), ClO^te, 

— ^>^l/^^;l/4 3 ±(Dy'-^(Z)feM^^tii"9 > "^ ^iCioT, 7 — 
10 ^>^l/f ^JH3 ±CD0rM<£>ftffK: 1/^^;U4 6 A©/^- 

>#§ff7t-r^c:i^-r^^> 0 *^JT«»7-+>^i/^^;i'4 3 

±IC 1 Ji©®ft£fT;U;fck^/£ttT&££i& > Lfc7?-f ^ > hi? 
>17 2 8 £&ffl-r3;i ]s— 2 4 <DmMM<Dfr*m^T 

15 ft^lt}££fT "5 ££^T€3. 

20 <h/$*T#£ 0 

EI 1 ©38* 39a~39dJ;D ©l&lgftil^SgS 3 8 tfiji 
25 MOl/f^JV (7-+>^l/fi7JM3) OgBSrWfcKff-x-^ & 
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Mft<£>I2#A 0 *->gBchNft (N, Mtel^±CDS£fc) CDfr^A°^-> 

Z\(DiM^, m 1 ©3t»3fcBR3 2<D&mmmi3 (0tel/4, 1/5«S) 
£fflV>T, BE#/^- KK§ai£j£#.tf>5 ? A-f 
10 l/3^;b(7)A^->£ /3feT#S/hbfc©tl^— — >T*0, UE# 

3 5 £JR#ft«*nTV>S, cn^bT, #r&A^->g&£&, ftlST 

15 (a) MitM^cD7-+>^l/^^;b4 3 <7)A°^->(D^fiJ 

#?£CD-#il£^U uO@3 (a) £33^T, 7- + >^l/f^JM3 
±0#^©it^^4 4 tB£nfcA^->MJ§&4 7^, gE#A^->gB 
S1-S24, *€V>®it<Z>£JHSA*->gBN 1 ~N 8, Rtf/hSU® 

momm/vr-y&p i~p 8*0^-54 o<@<Dg5#A*->i;:#iij3 

20 nt^5, 0 3 £43tt-5X#|3K Y#fafc^*v6n0 2CDX#|pK Y# 
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25 

8E#/^->BBS 1-S2 4£J£*Ufc/^->#^j£SftT^*M8: 

^7«^-l/^^JV^IlI2(7)g^^gm (t^t^ 3 2 ) (DU^ZJV? 

HI4te, — ffi(D^X?— )V&7jkL. d ©El 4 ^T, 

-l^£;l/4 6A~4 6 H^te-^n^n^A'^-^-gBS 1 7~S 2 4 
£ 1 //3^ti£^:Lfe^llSA 0 ^->S 17B-S2 4B^«^nt^ 
So ;ine><Dra/\ 0 ^ — >S 1 7 B~S 2 4 Bte, (C r) 

^Jl/4 6 A, 4 6 B<Dm¥fc^?->\t^n?n?u2±m&K)t<ZZ>m%:% 
56A, 5 6Bl:«koTlStl, IM5 6A, 5 6BWJI:77-f 
^>h7-^64A, 6 4B*W$tlTV^. l^il^^O^T,^- U 

7X^-l/f^jH6A, 4 6B, -©MiUTH 0 1 (DJtUK 
£&3 2 <Dm?tytt£K r F, X«A r F ©X^ v V T^T&nkfe 

3. — 1/^^;P4 6 A, 4 6B, - telii 9 >g b&ffl 

0 6}j:, 77^- U^^7)14 6 A^^-TfiiJSElTfeD, cl<D06tCi5 
ViT, 77^-Uf^JV4 6 A(DA°^->m^4 8 OlKJiSA 0 ^- > S 1 

tlTV^ 0 fi£oT> 0 2 0)^^3 2 ©giJ^^ PL te, ^-CD^U 
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#tC, Igflgf4 0tt 03 (a) (D§tMa°^->^N 1-N8, 

p i~p 8*&&mm(3<Dm%i <g (^jawu^ x«5^#) 

5 Tl£*U£§r^<D]ll&A*->££/&ir3 0 fit, 08OXf7^1 
0 3-11 OK&^T, -?-n^(7)frM©M)i5/^->^^^$nfc^X 

?-u^?)vzmm-rz>o ip^, iitiii4on £TjtA^->g& 

CDjlllJ? $St/t7^-^ n©l§ 0 fd'J-fey h IT Uf»;^10 3) , 
A^-^ n^NHIlfc^<i: yfr&m^ (Xf^^l 0 4) > n^Nv 
10 \ZWlsX^t£^t%\Z\Z7,TV7 1 0 5(C#ff IT, A^-^nCDM 

tC 1 £jd^t<5= 

^IT, SMM&3 6^e,^Dffl$nfe^5, 3Ui:7 DADOS' 
^(Dn#S©iif:3-^ • x^DyA'HB (C/DS&) 3 7££i^T 
IflPyX h^MStl, Z\(D^mt, *<Dn-$ • t^D7/^3 
15 7^£S$$SM3&3 4£^LTEBmpg&3 3&CjJ&M$n3 Ut>^ 
10 6) o ^©Ml:^f077^^>h-7-^^M$nT^S. 
EBMg&3 3 Kite, XgWilSff4 OiDM^COgf^A^-XDM^; 
^n^MUgA^-XD^th^-^^^^tlTV^. ^£Tr, EBfiSli 

20 W<Ditimiktb$:ft-Dtc'& (X^-yfl 0 7) , ^r<DmU±\Z n#@ (Dig 
HgA^->^it^}SH-r?) Uf'^l 0 8) o €^TfiS® 

■zntzmmt^-? ♦ x^p^a^3 7 £$j*£nx> ^(on^mup 
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\zm.WfZ> 0 if. 0 7 (a) ^-Tcfc-5K, M5 1l:tfil/yX 
5 h5 2^$tl, EB*SIIjgB3 3 fC&^T, I^OHIITTfOt 

tt, h^yiTSSi^tKt El 7 (b) t^T 

©i'DAl^lf, Rt;xy5 1 >^CDIiSJi!itCi:a<, ^<Z)*«i5 

15 

^ZftT.T—V 1 7 [SIC 07 (c) \Z7jk?£?\Z* 0 

25 $ffiIEfn««fc^o 

08©7D-5 : t-ht:ID, Xf77°l 0.5 — 1 1 OSrNIUjSiDjI 
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E5}C^-rJ:-5t, Sr&/^->8BPl, P2, P7, P8£i£;*:L 
fcUCJKA^ — >P 1 N, P2N, P 7 N , P8NHlfe0TX^-l/f 
10 ^;i/5 5A<D/^->M5 3Artl:jg^$n, ffS/^->g?P3- 
P 6 £&;*;L)tIC/i£A 0 ^ — >P 3 N~P 6 Nfe 1 fc(D 37 - 1/3^ ;V 
5 5 B(DA^ — >mM5 3 Brtf:M$tlTV^. Z\(D& *d \Z 1 ft(D7 
**-U^;i/5 5 A, 5 5 B±fc£&©Ii(JKA* — 

8I^K:ttmS©lSJS/l^->©**«^0T3llR-r5Ji t\z 

is ^5, «a«jrjka^->p i Nvmytzn *>m&K.\z, fe&mytmiz 
m20)mmmmmKi^i i<Duim^^^( y^^m^x, kj&a^->p 

m4 sun <da?~- y&mytznfz^&o \zTti&&^<, 

-l/?^^5 5A, 5 5 B<DK& — >mi&<Dftm\Z'b7 i 7<i * > h7- 
20 ^ (^0^) «$tlT^§. 

m 8 <DX-ryZf 1 1 1 IC&^TIgtSgg 4 0 0 1 ©3£ 

v> c fit, f • 7^07/^3 7 emu, ^com 
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7 ic&^nso 

g|S3 2 4 , ©^2 1±l:o-Ft5 0 i^RfcjgCT, JElCfcl 

^ffl^TXr-ylil (X, Y) \Zj$T Z&WGtDlt&fttinZo 

n-Trt? * — & n & 0 JcU-fey M/ti Uf-^l 12), ^nn? 
* — ? ntfN\zMlstcfr£-5fr&ffl'< Uxy^l 1 3) , — * 

15 nrfN£K> frt£\,*k%\Zfert7 n\Zl *mnVtz'& Ufy^l 

14), ^77^115 \zWft-tZ>o fit, Uf^;V7^^7'J<tO 
n^iCT^^-l/f^MlSDIiilTl/f^;^-^ 1 7 ±tC«&fi 

20 J£«^.(X, Y) , WT«7-+>^l/f^JH 30littt5t 
^Xjy^l 1 6(C#ffbT, £*«»gg7tt, y-^>^l/5 1 ^ 
ft&g.fcfcS.kSKlK**^ 1 <7>ftg£fMb£:^ ;£5tEflift£IJIi&3 
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tmz. lfoO-TXZ-U^Z )15 5 A, 5 5 B£fflV>Tg£9iILT^ 

H^iUfc^.t:, K/fm^xy :/l 1 3A^7f7^1 1 7 (C^ff UT, 
5 £ Affirm 7 te, iE#<DMt$C0V7>^-U^^;UO^JIi^$STA°^ 

#»£SI^ Uf'yyi 1 8) , /t7^-^m*«MJ:0/jN$^t#fc:tt/l 
1 ^flnlTLfc^ Ufy^l 19), Xf7^1 2 0 (C^ 
ffUT, m#g<Z)^#CD*T;*^-l/5^;i/£ l^x^JUXx — 1 7±fc 
10 i£SLTl£fi£-:bi££fT V>, Xf7^1 2 1 Tf ©T7^-l/?^;KD 

mtZTyyi 18*^7f7^12 2 \Z&ftLT, V # 2 

^>J ^;KD@jt€£cE>4M£fT "5 ^3 (a) ©7- + >^l/f^ 

)14 3^li)tn. Mfc, 7x7^111-12 3£«Djg-r*:ttT, 

20 y-^>^*i/x^;u4 3 t|wiUA o ^->^it"3'7-^>^i/x^^^ % 

±3E<D^Jfc©JBffifc43V>T» EBiI^3 3 T*iSHTSI^)£/1^- > 

7-^>^l/x^;W4 3 <Drt$-><D 1 /2SggJ^TT&3 0 
25 f^T, EBjffi@jgB3 3 (DJSISPf flUte, «7-* V^Z )l 4 3 £>A* 
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®. mrzizmM? z>mmmm\t'pu<. mm?* hzi&Mrzztmz. 
^<z>a*->k£, M<D&&mytgiW\z£?x i / 4 , i/5#© 

$g/jNfg$T*MA«*^XA (wafer) ll:g|$H5fe©tt5 0 f©-)i 
/\\ZM7L&¥m& (y'j3>|) XSSOI (silicon on insulator)^ 

±\zmmw\z&m2nz^?->m<Dm'mm* i 8 o- 1 o o nm, 

S/MPate7 2 0-4 0 0 nmT, ^ V>lBJLmm\Z± J &. 2 3 OmmW 
IT3 6 — 2 0 nm (1 . 6X10" 7 ~0. 8X1 0 -7 ) 

y-*r>ffU<?>7)],4 3cDA*->g#:£m^glJgiIjgg 

^n{-*fbT*:^JT«> H^jSiijigg (EBJSM3 3) T«rfcfc 
Jffi@j-f 3HCJi£A^->te, 03 (a) C^ty-^>y , l/5 : ^^4 3(D 
-£B<DA*->£0iJ;U£4{g, Xte 5 {g^Tffi* LfcJMA*- >Tfe 
3. l2I2(D^M7 l 6Smo^^#^«^S^«)T^^«i:tfc« 
£\ TOfT^lfci^t, ^<2€^glMggcDSlIj;jig£2. 
4X10- 7 gg7!^5tlT, IC^A^->cDte$£4fg<t-r3£> 7 
-^>^l/^^;i/4 3±TC7)?S®M^«0. 6X10- ? igi^D, ^ 

HgmTMT 3JgCJigA^-->te, 7-4 1 >^l/5 1 ^;i/4 3©A^-> 
CO 1 /4^Tggfi$<DA°^->T&££:&, ^K^^:*Si®^^«M^ 
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Ir1±1/THS. 

#*fc'UTV*fcj&«, v'Jn>^XA^(D^XA (wafer) &mfatl>tz)x. 
03. (b) Ei3 (a) aSttS!©^*^ 

4 5 5^1, £<£»EI3 (b) fc&HT, ^<j3>^XA&SSifSl/ 
10 ^^;U4 5(Dii^^4 4W (EUV^MtSliDMSnt^S) 

IE#/t*->gPS 1 ~S 2 4, Sr£/1*->gBN 
1~N8, Rtf»r&/^->8BP l~P8£#fiJ£tlTV>3, 

mm<DU^^)V4 5 SiltSZlt^TfS. &43, EUVMItl 
te, 3. 4nmtft5ttt:atU^7 i > (Mo) 

(Si) t&XSlcaBbfc^IBt, f ©Sfi*<l 1. 5n 
m , r»5ttl:li : EU^T> (Mo) t^UU^ (Be) t^^st: 
20 fllf L^IR^ffi ^ ^n*. 

ftgifltt 1 3 0-3 0 nmig^T&3£#7te>nT£0, ^©S^SM*) 

*->©&gffifl£«, (1. 2X10"'~0. 2 X 1 0" 7 ) ggfcfcS. 
25 ^I/f^jV4 5^^J^«4^^^U/ilgfig^S : f^JSia^ 
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^^^4 6 A, 4 6 BO/^->OMt*9ft^titTg3tl/fci, 
10 SifcRtfxy^^SfT otl^Wl:! l 0 (c) K^-Tck?^ ffi 

3e*«T«a (li+l2) <D&mm&K)te2>tm<D%]Lm^5>->5 9 

T'&ztf. &TT\zmm<Dttisb\zm&mm&ite ($m&> tit, 
15 iEicft^s^^nsfeot-rso 

09 (a) tt, ^-<£>8§M£A°^ — > 5 9 fc*fj£LT 
6 A, 4 6 B£^J&$n3JgJi£A 0 ^ — >S 1 7 B&tfS 1 8B$^l, 
C10BI9 (a) fccfe^T, mW** — >S 1 7 B<D—B£LTffifem 

mwv?->5 9 tmcm) (li+ad ©agftBs^ofc 

20 5ll/^->5 7^M$n, Il/^->5 7liIM5 6AI:g 
i$m^5, MfC, 1 A** — >5 7 <0SIift#5 6AflJ®S$ 2 • A 
L<DS&Dg&5 7 ate, fcfi^T&^fcJfcj&toT^*. ^g<f><7>iSfflte 
3 0° - 6 0° g&rtTSjgffc$ftSj&*, ^T1i-itlT4 5° g 
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>S l 8 &<D-&\z\t. 3l3t*5 6 Btc:Sa$nfcJKS8©^ffiTS$ 
(L2+AL) ®l^Ii^5l2/^->5 8*«$n, SI 271 
^->5 8(DM^5 6 BflUfcfcfc&^TJEtfSgS 2 • AL©i^:0 
5 8 a^«SntV^. IPS, A^->5 7, 5 80S$O^H- 

(L1+L2 + 2 • AL) mVtrt? — > 5 9<D§£ (L 1 + L 2) 

MHgA^->s 1 7 B&tfs i 8 Bvmfrm&m&'ofcgnyt 

19 (b) fC^-TJ: 5 fc, 5 6 A0i 5 6 APRtf 

10 ^ 1 ;^-> 5 7 Of 5 7 P^i^$tlfc±IC, jjltt*? 5 6 B 5 6 
BPM2A^->5 80i5 8P^$tl§ ( d £> IS K * &g~r 
n^ilVifeOtf Si, ^ 1 A o 37->©0 5 7 P £|g2/\ 0 ^->£>^5 
8 P tH *S2 • AL©SfcOSBG>&5 7 a P, 5 8a P <Dg&#J&*S& 

<*:, EI 9 (c) IC^Tcfc?^ (L 1 + L 2) Tti2 • ALOi 

#8B5 9 a*J#O^^A^->5 9^l/^h/^-.>tLTSSn5. 
»M5 9att, M^lUi(li:<7ioT^-5. fit, f©l/yX 

20 >5 9 ttiwji;^^cD#sm©A o ^->i:^^ 0 z\(D&o\zmft<Dm%m 

5 9 a«I2fh±Tfe#Sf~/h£V>S&#T&D, HfiRKW;ofc£f«ft<B|» 
25 Mfc9gB5 7 a. 5 8 a©Mi)©llftl:J:oTfeiM5 9 a 
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HI OH, t<D£?\zm9 (b) <D-?t£€m%$:-*-rtm%T*ft -otz 

msiz, mwi:te»n^^i<fc o^5^/^-> 5 9 #t 
fr\zm?tm&£<-rz>t. mio u> \z^-r&?\zm,ftffi5 9 bum 
5 *m;:/jm*<&d, m%m*~g.\z& <~rz>t, mio (b) iz^T&?\z, 

10 (c) ^^1-^-5 ^^*lco^{bbfc^#^H^#b7 t e f:<?5:^„ 

^- rt-m?t-t:\$m%-ffi5 9 cfentT^<^^A°^->5 9<D 
l/^^;l/±T©^^A°^~> 5 9cD^tS&, ^©^-A-^ftS^jljA 

15 &\z. ^t£€mftzft?m&<DmRi®r-<D&wrn<D§tmiz^%mji 

?Z> 0 Mil (a) tt, EI 9 (a) i;MA^-> S 1 7 B , 11 
8B$ibt^0, Ell 1 (b) te, E!9 (b) ©M^lUcMLT, 

i2;^->ot5 8 ptfm?j&i\z 2 • AL^tt^-rnbfe^s^^u 

T^3 0 ^©^^Tfe, SlIgL Rt>V\°^->^/&^;:^3i££t>cA 0 ^-> 
20 5 9tt, Bll (c) t^fj; 5 Id, fi£ 2 • A L (DMRffi 5 9 d T#r 

ff§2 A^->CD{g> 5 8P0ifnih«, ±2 • A L gm^TfFWStl 
3 £ £ IC & § o 

25 HtC, EI9 (b) £:fc^T, ^lA^->©§5 7Pt^2A^-> 
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"To BP "5, 012 (a) \B.Mlft<Drt* — >6 0, 6 IS 

*itt#5 6 A, 5 6 B£=£l;:S£ ALfc^m^^^-^TJl^S^-r^ t, 
012 (b) \Z7jk~?&z> \Zrt5? — ><D®L& 0 P, 6 1 Pj&*S3teSttS. 

10 #(D^^#6>n^^^A°^->6 2fct> 012 (c) \Z*T£?\Z, S 

0 13 (b) K^-Tcfc o \Z, 013 (a) <D\M.Mtt<D^?-> 
6 0, 6 1£jt^5 6A, 5 6 B#fi$ A L 7£ttS&& «fc 5 £J®#^ 
15 Ttbfcm^, ^^SJgbT#e>nSH^A^->6 013 (c) 

5 fc, g£ A L<7)^#g&6 2 btllSlTl^. ^ntii, IE 

^tt&^^Kte, ^^^iSl^ALS^^^Iitt-rn^^U^i, 

20 ©rp^a^mbri/^,, 

^>«h^^, ¥m*nu\zttm^%mm<n&mm*%x%>&W:ifihz>o 

3 211 T^y^ • 7> H • 7.**yl3^<D&&m%mW.T» Z 



WO 99/66370 



PCT/JP99/0321S 



£fc, ±S2©^Jfi©^J8TttEBSSjBgP3 3, ft S ft SB 3 2 , 

* • ^a°bp3 7 mti,rc\y^^)imm^x^A4 1 £ti#tt 

10 THS#, ^n-^n¥&TKjfe-t3EBJSM3 3, 11^3 2, & 

7-*>^l/^;l/JtlC^j&t-^#0i&A^->£, «fgyp y^ffi 
15 (W^IJCPU, DRAM, SRAM, D/AD>A-^, A/D3> 

& $C tt 0 V X ^ - 1/ £ ; V 0) A ^ - > © & $ H ® ®£ £ fir V >fc # £ ffi € 
25 ©Illl;i)fct§ai:ioT, ###^A< T.^i&^U^CDA 
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Stft3tiE2 0 1 tlttt^lXA^ h;i/©4Mt«a*l pm^Tili:^ 
tlfcAr Fl+'>7l/-f mM$L&l 9 3nm) SffifflUT^S. 
5 £U IM2 0 1ilT}l KrFI*->7l/-f (Sfi2 4.8n 
m) , XteF 2 U— if (ftftl 5 7nm) ^©flU© U~if ftMSr&ffl L 
T'b«t<. II:BYAGl/-f*©H#l/-!f, Xftjjcft 5 >:/**©» 

10 0 2Rtf7>^yt7 )Vffi±m<DMW)$7-2 0 3 £MT> sT^y--* 

^205 afCkoTH^gftJCiag^n, «0 Rl^fi2 0 5 ©0 infill© 

is notn mftmwmfDnmoffln&K) 2 0 5 t>, $»tMffl©$w# 

0iPiO2O5c, /hSUDfc — 1/>^77^^ (ot) ffi©/h3V> 
R^©HSPiS&D 2 0 5 d, RtXHftOffii&bfc/hWPJ: ?)*:**^flaM 
l©|PSD 2 0 5 eOT$nTV^. fc*, !^II:iSi;Tlt:#< 
©HeW^HPif&f) (a«0) SKWTt)«k^. gg£#©f&f££&cilfi!l 

20 wrs^ftdiwm 2 1 2 mm^-? 205a s^itsd pjg«2 0 

5 SrlHl&^-eT, T< I/>X2 0 4 tBffifcj3fM©J!B9i^HI P 

7 5>f T-fl/>X2 0 4©»m®©fl8W3RWP«0*ffljaUfcfl«W3t 
25 ILH Ul/-W>X2 0 6^iT^^;^7'f>H (pJ£«»tfc9) 
2 0 7 ZmW-TZo l/f^;^7^>K 2 0 7 it -#J£LT4#:©pJ 
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nx^s. fcfc'L, l&o^x/N^Tssft^te^opmoftBR 
^f^ii-ttfes. v^-z^-f^-i > f 2 o 7 owp^aiBbfefla 

5 WftlLtt* U U-U>X2 0 8R^>f>1H/>X2 0 9^IT, 
St^^OI/? 1 ^ (##ma*?** — l^^PR A) 0/^->® 

93 f 3. l/f^^7-f>H 2 0 7 OEIitt, *-OA^->ffi£:#?S 
t*0, U^^;V^7-T > K 2 0 7 WPlPt:J;oT^©iB|i^2 1 0 

-?7s?-U?-2)VRA<DmWmt&2 1 0p*jOA°^->te, g*3t^3S 
PL 2&:frLTj?r5£0!8!#tes&/3 (jSttl/4, l/5f) tiMt 
©37* b Ui>7s h^MSnfc^7XSS2 1 8±©8ft{g«2 3 0 £ 

tt/Mfti^sna. SMf^PL2aM^t$§^ ArFx 

15 3rz/-?\s-*F%(D&o\Z®L&ifi2 0 0 nmggRTW^Mi (VU 

ff$4N$<t5fc*t:gM^PL2 if* 
*U^o £*T, ft|*3te#*PL 2©ftttAXKWfcZttfc]ftl5, ZH 

20 YlfiSrlXoTiJHJ-r^. 

£"f, TX^-^f^JVRAH l/f^^Xf-y2 14±l:§jf$ 
tlTt^Sc l/f^l/X5:.-y2 1 4 tt, l/^^M-7 2 1 5±K0!I* 

T#5£5l;:fcfi£nT^5, l/f ^Mf-y2 l 4fc0£Snfc# 
25 Sill 6mK*fLTl/-1f^Pst 2 1 6 «fc K) mX\% 3 fib© U— If tf-A 
7&*JSS*$n, *H^ff2 1 6(:ioT^^;i'7f-y2 14 OX 
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%2 1 2S^I/f^;VXf-yIi^2 1 7tMSn, l/f^Hf 
-5/^®j^2 1 7tt, -€-0§r«HIRtf£ffi!lW&2 1 2#5©ft!»flMRfc 

©StRtf^fcm**^ l 9±i:lgsn, fct**#2 l 9H >)ia7 

7-^2 2 0±EB^$nt^5. >>I/\^f-y2 2 0H ^IA^ 
~72 2lJiT^2 19$xm RtfY:£fflfc-gi|&£»rT5<fc# 
fc, £t**#2 1 9 &XjjfaRZ£Y%fa\Z7sTy f^Wit^>. #09® S« 
10 ^ftgSte, y'Jn>^XA^©^XA (wafer) £&J#LT, ^0^i 

^IAXf-y 2 2 0 ftfcte, $S&#2 1 9 <£> Zjj&KD&W C7#- 

T^§. f bT, TOflPL 2<7)fiiJffl^iBg$nfc^E^<D^^ 
TilAOa©^-h7*-A7t>'9- (02O«0^AFt>t)- 

£7c> K$H*2 1 9©i®lIiS$nfcW2 2mt:^©l/-1f 
t£ft2 2 2fcioTlififJ2 1 9 W77«t2 1 8) OXjli, 

25 3&^iateft*«w-aisn, z\<Dmmm^o^/\XT— i?mw}m2 2 3, 

2 1 2 CftJ&SntliS. !)lA7f-5?Kii« 2 2 3H 
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^T^IAXf-y2 2 0$Xm Yl5$\\zmm-?Z> a H\Z, lEffl 

w%2 1 2\zmm^nrzmyt : f-^yT^)V2 1 3\z\*. mmttmvu 



X, ■)x;Uf-y2 2 0 ^Xf7^iUTA , 7Xlt2 1 8 (Dftg 
7XSIS2 1 8±K^7tT3£^51!jf££Xxy 7 • y> h • u tr- h 

#»3fcI&fe*K:l<'?-#;U*7 i -^2 1 4S^IAXf-y2 2 

15 s t.or?^ *>v*nmm\zft^T&<>&^:ifihz> 0 ^z\x>. 

2 1 9±©^7XM2 1 8 ©ifi&£te£^ — £8&#2 2 4 (EI 1 CD 

^•5^, 2 2 4±.\z\t2^7t(Dmm^-^ 2 3 1 a, 2 

®$fcit (£AT rRA^Mj t.WX) 2 3 2A, 2 3 2 B^IHg£*U 
RASIIR&2 3 2 A, 2 3 2 BIM^O$7-^l/T„Wl L t. 

-^ 2 4 2A, 2 4 2B(Dm^nmv, mm\z®§tyt¥%p l 2&^t 

25 Tg2pV-/7gS#2 2 4±©S2p-7-^ 2 3 1 A, 2 3 lBOm^mm. 
T3o RAMi2 3 2A, 2 3 2 B (Dm&m fttH 1 4 (D7 7 -f ;* > 




5 



m?t&lZ\$, U^ZJIXt— y'2 1 4±©VX* — 
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ne><DH^fg^§MStTS2p-7-^ 2 3 1 A, 2 3 1 
77-f^>h7-^ 2 4 2A, 2 4 2 B ©ftg-f ttfi£3T tB U ^ne> 

5 . El 1 4\Z&\,^T, &&?t¥mPL 2(DMmt\Zfi7ZMfo2 1 8 ±C0 
^©77^f^>hT-^ 2 3 4A, 2 3 4 B (@15#i) CDfe@£ 

Wi&T%tz®(Dwmt&mjjj&(D'7 7't h-t>-tj-2 2 s^geg^n, 

7^Y^>hir>i7-2 2 5<DiS#m^ ; fe7^^>hm^4M^2 2 6 
lC#fc^$tlTV^ 0 77<^>hfl^Ilf 2 2 6 H ^(DISiHS-St £ 
10 HtTElTS©^tB c t ] ^t:^t577^^>h7-^(Dfiifni^ 
ffib. C©filfni€iOTi2 1 2\Zfcffi?Z> a Sfc> S2pV-^7 
BB**2 2 4±\Z\t7y^( ^>h-fe>1f 2 2 5ffl©S2pT-^ (^F®^) 

15 ^t^PB (^-x^>s) ^s6e>nx, ^7^^-^7T-r;u2 i 
myt*ft?m&\z\z, y?^ *>h±>?2 2 5\^rhh^mTm^ 

20 ^^^fT^^^^^Ttf^^^T, ^7XSi2 18±l:i#:i:ltl 

igT^o *:<Dtztb\Z, U?-? )l7>^-z? 2 1 4<D§m\ZU3 L >7 JVy-C? 
5U 2 2 7 H^fi2 2 9 ££-3T#P?gftfC|5M£n> l/? 1 ^ 

^7^77'J 2 2 7 0lt©ll8 2 2 8£N& (N Hi 2 J^±©8^) 
25 X^-l/f^Ml, R2, RN*t«iSnTH5. 1/5P^ 
;i^-f 2 2 7 tl/f^Jl/7f-y2 1 4 £ V^Z )UD&& 
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£ff "DfctbOU^ZJVU — y 2 4 5 fcIBM£*U £^^2 1 2 te, 7, 
^-f Fii2 2 9&tf U3^;i/D-^2 4 5 (DWlftZmffl-rz Z it*. 
Wf^;^T-y2 1 4±<£^X^-U3 L ^;i/<D3£&£fT5o 

5 ffi£^U d©0 1 5 H&^T, l 7-^>^U^^;l/WR©^r&]«EI 1 
4<Z>f5m#2 1 9±^ig«$nfe^MT^LTfe^c u-^y^fu^^ 

MR0^/77iS2 i 8±(c«^g^<D#^cDii^^2 3 3 \zm^ntz 

10 ww^->wsi, S2, S3, sNfimfezn. 
a^->^s i -sN4>tc^n^nHir^a)iHis§A o ^->^^$nT 

^/^->MS l-SN©f B l0Mf^2 3 5 (;fe0f 
^©[ElS§A^->^^^$nTV^ 0 ^LT> ^7^2 3 3 £X#ft£ 
l*KDT^-l'^>h^-^ 2 3 4 A, 2 3 4 B«$nt 
15 *0ijTHuO77^^>b'?-^ 2 3 4A ) 2 3 4BH fOl/ 

A, 2 3 4 B£^J&LT:fc^T'k£V> 0 

# #y (D 7 - * y y u 9- 9 ) v w r <D m m x m « m m \t & <d <t -5 & & » 
20 sn^, v-irytfu^irjiwR&tiimisTmytzft ■o®&mytmm<D& 

fc0 1 5<0jg}te#2 3 3|^(7)lHlS§A 0 ^->^D>b 0 ^-^±-C^tf-$n, 
^(D[°]j&A 0 *->^£G#A 0 *->^S l-SNS^tbTNflOl/ 
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)VR l~RN^iI$n§„ 

Z.<D±\Z7* h b&miGVtzWi, ^0^7XM2 1 8 

)tgl«^2 19±i:iltl,„ LT, 7X^-WJI/R1~ 
R NCDA 0 37 /jN^£Jli&0 1 5 <£>£($#A 0 ^->^S 1 ~S N£ 

\zv-*>?u^2)\s±<D®&rt?->%m^ui&mmw-T:w.mffimir 
^iM^izit^x, ^<D&mmg:<D&m\$pm\zm'h'£nT&K), m®x 

20 LTmwLfo<Dy-*yyu^? )\s&mm?zmmz*mzmm'rzz:t 

#*T#£o 77^- l/^^^R 1 ~RN4> T1W1-(DA 0 ^->^W 

25 (01) (Du^p)immi/z>Ti±4 i&m^Tmm-?z>&o\zvT%& 
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±t^<D^o\zm 1 5 0i)7XlS2 1 8±l:7X^-U^Jl'R 1 ~ 

tlfc 2 0<7)gB#A 0 ^->^ S A&tf S B IZ ttfo-?Z> TX^-^ :7 ;V 

f^il'RAI^UTH 4«f£gB<DIE7j^0¥-S7fcBB2 3 6 A04OCD 
5a^^-r^<±:3(C^^<7)M^B-fei3:^2 3 7 A, 2 3 8 A, 2 3 9 A, 

240 A-tim&zn. mt3.&tD"&ffi2 3 7 a~ 2 4 0 A^Htr £-5 \zm 
237 a~2 4 0 Aiz^n^ny-^yt? jvwR±(Dm^/^^- 

1 //3{gbfcA°^->^/&£ftTV>3, f-i^2 3 6 

AlZZiVTffi%:<DtiLWm$h~CMyt&2 4 1 CD^#J^ 1 ft(D7 ?4 ^ > h 
7-^ 2 4 2A, 2 4 2 B«SntV^. 

6 B, RXSZ\(D4'D(DjU\zm-t^mi2^t>it^2 3 7 B-2 4 0BI:f 

>«$nt^5. i^c* l^tg|S2 3 7 B-2 4 0B$i^I 
7^4 1 (D^#J^#-^7tB15 2 3 6 BiZttLTmfeO&Wm&T'r?^ 
^>bT-^ 2 4 2A, 2 4 2B*«$ntl^. StC, -^OTX 
^-l/^^;VRA(DfcMCDSfe^^-ti:gB2 3 7 A<2 A°^ - >te, ffi^tf) 
7X^-l/f^JVRB©fe|J0l^t)t^2 3 9 B<DA^->i|«|- 
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5 — >1£«S A, SB6«fifrtbfc««l:aUSn5. 

»^^->fi«SA, &tfS BK:tt-tn-6n*-«3feffl2 3 6 A©A° 
^->(D^2 3 6 AP, ftftSB 2 3 6 B©/^->«2 3 6 B 

P^S3^$nst^JC, »#/t*->««SARtfSB©M®fca!©3i 
3 5 A B {Cite, m&-£fc>i*g& 2 3 7 A©t2 3 7 AP <hfila^t) 

10 tf239B©«239BP t^lftTSK^nS. 

&n $ - ym® s a t z. © + Yj5$im<Dffift H >mm s c <t © p H i © 

m^WL2 3 5 ACl:tt, mta^t>-&SB2 3 8 A0|2 3 8AP£, SB 
15 4 0 CP£7&<mtaTftj££n*. Elfcfc, l©iM^2 3 5T't)20 
^©J:^ (C^^-^^2 3 5 tC 2"0©"?;** — ^^©Sfc^fr-tfgB 

(DK?-><DmzmteT]§L&'rz>%&\z\$, £jms«2 3 5 •?©»£« 

20 i|2 3 5T©^*^£&#A*^->M^S l~SNt©g31Sl0 2§II 

rn©m* ->»©»#£?? stem, mt3.&t>i£%i><Dmytmtfmmte£ 

25 /h$<^^«te>f:lTV^, ^dTte, 0 1 5 ©-^©TT^-l/^ 
)\,RA<Dn$->m<Dmyt%:ftZ)Wi^\Z.'D%m 1 6 ~E 1 8 £#Ba LT 
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0 1611 0 14 0gM^i$I^T7X^-l/f ^^RA©A 

5 mm£T\zmzmyttfftt>nT^z>'b<DtTz> 0 fix, T^^-i^f 

^^RA^I 1 4©l/^^;i^7.x-> ? 2 1 4-±fc«abfcE«»C, 
Tt^^PL 2©^^m^2 3 0©*<l> (ftttl) fcg*r7-#8&*f 2 2 4 
±0S?pT-^ 2 3 1 A, 2 3 1 B ©*^^&^ifcT3 £ ? {Cf££f# 
219 (H14O'>XAXt-S?2 2 0) o fc&, RA 

10 ^^^2 3 2 A~BlXS2 3 2 BlCioT, g2p-?-;7 2 3 1 A, 2 3 IB 
(Dmztt^T §7X^-W;PRA(077'f * > 2 4 2 A, 2 

4 2B©&ifni^msn, unsofiirni^T, 

/M:^5«k5l:0 l 4©^^;Wf-^2 l 4<DtiLm&ibtfifft>ti2>. 
:maot, a?pv-^ 2 3 1 a, 231 bcwjsHto^- 

15 kf^JVRA©/^->i©^ (»3fc*£0 *tfifft»$n5. fiP5> 

l7tf-^77-f^2 1 3fcE1tSnTV>Sfc«K -«tl/THl 6© 
#^X«&2 1 8±©l#g©^/^->iHS 1 fcftftfSIRGK 
20 »2p^-;7gB#2 2 4©#»ft££ipfc:-rS£, £IHfP«2 12lt f 

ZtcltKD, ^2pV — ^7^2 2 4 (014©'7XA7f-y2 2O) © 
^HSItilTSCt^tf 5. ® 1 6 <Dfiy7.mU2 1 8 ±K 

^#>7^-T ;* > h "7 — # 2 3 4 A, 2 3 4B«IT*#, 014© 
25 * > h-fe>1t2 2 5£ffiUT7^f*>b-?-^ 2 3 4A, 23 

4 B©{ifi£&tBf 3£<h^£oT\ 8B#/1* — >£«S 1~SN©* 



WO 99/66370 PCT/JP99/03218 

48 

-y*2 2 0<Z)^SiStcS^^T^XA7 > x-> ; 2 2 0 SrlKgrt £ d £ £ 

5 l/f^Hf-y2 1 4SrX«l^^UTNffff^f6l^4 5° T^t" 

BJ^^2 1 0 CD + XTjft&tf- Y?jfo(£>j2&C*|-LT, V^-l/^JP 

3 6 A^^^tS, ^ICDI^JC, BB,BJM^2 10(D 
-X#ft;K.££ + Yyj[6](Dja^*f ltl^bti2 3 7 A, 2 4 0 A^ ? 

-)l/Uf-y2 2 0 $, f©^^Mf-y2 1 4 tf^Si*© 0 
(/3tet£IHg^) f£^j^^[S]{Clg®jT^Ci:{cJ;oT, El 1 6 \ZtfT J; 
^l:, »^->i^SA$i)tM2 3 0 (D-Xjjfa&Zfi+Yjjft 

omzittVTftmz^Zo PMiLcntsi^stx, v 

15 X^-l/^^;i/RA^YlfilC^fbTSBttfyjf6]^4 5° T^fSyjft 
(^PP2 4 3 RWyjft) {C-^ji^VRTT^Sl^-a-^^tl^^bT, 
#^7.g«2 1 8 ££EP2 4 3 R £ j£yj fa<DScEP 2 4 3 WT^T 7j 

:bi*BB2 3 8A, 2 3 9 Atfmwm®,2 1 OCD-Yyjft, + Xyjfa<Z)32 

RA&tf#77,g1g2 1 ScDIWI^^ilifc^^^n^,, 

HI1 7 (a 1) , (bl) , (cl)H 3t<D£o\Z~?7s$-V?-!7 
)VRAffimmm^.2 1 0 K*fUT£SI2 4 3 R 

*U B 1 7 (a 2) . (b 2) , (c2) H ^(D&WllzmM iT^f 
25 7 7;M2 1 8 #gftffi«2 3 0 fc#LT£B12 4 3 W<Djj mz&Wi? 
5^1BIT^5. B 1 7 (a 2) , (b 2) , (c 2) 
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mmz\$m 1 7 U 1 ) , (bi), (ci) o^ms. 

017 (al) £ VX^-U^^^RA^m-^Tt 
2B2 3 6 ACDXjjftl&m&L 5 , X^[p]<Dfi*a£-:b-t|-g&2 3 7 A, 23 
9 A<2X;£[6]c7)i!i££;iIKL 4 ill, M^2 1 0 <D X H fa (D 4g £ 
L 3 £T3<i:,-BSBJ0^2 1 OcDilSL 3 tt, #£><k 5 K^-^tEBB 2 3 

6 A^ifgL 5 <htf-#J 2 3 7 AO^IL 4i0ftl:^5 o 
L 3 = L 5 +L 4 (4) 

mmiz, mwrnmi ocDYjjfaoimte, m~m^2 3 6 A©Y#fa 

©ifrli, Y^|bJ(D— ^(Dtt^ai-g-^)ii:^2 4 0 A (DY;£ fa© 

£ e f IT, 01 7 (a 1) - (c 1) IZ^T&olZ, ~?7,$-V?-Z 

)^K\tmn%.^2 1 0 (C*f UTX^fat«X^fa©S^^t>itaS2 3 

7 A(DtiL 4tdtf&mis, Y^fafCfeY^fa©S*a^^-&^2 4 0 A© 
ipgL6 (#0!ITteL 6 = L 4) £!tt^Uj-r3o CKD^m, 0 17 (a 2) 

~ (c2) fc, ^^7,S^2 i 8±k:&, ^fin^-ym^ 

SAitlf-i^2 3 6 A(D^2 3 6AP^$n, £(D#2 3 6 
AP\zm-tZ>£-o\zmte&tDl£ffi2 3 7 A~2 4 0 A(7)^2 3 7 AP~ 

^©^fflcD#2 3 7 ap~2 4 o ap (Dmytmm\zmmEm< , nm 

S^K^oTV^. ^(Dfc®, 017 (c2) K^t-=k?K, 
7i©^7XSt2 1 8±T\ m.2 3 6 A P £ X3rfaKl$t3J£ A AgltC 

f ©if l 8 (a) ©M2 4 4Al:/TtJ;^l:lft 

018 (a) \Z&^T, ti«^77M2 1 81^X^0^!, 

mmsfowxT'oimw m^tmE 1 siiti^, n^tc. 017 U2) 

012 3 6 AP^Y^fa^^^^BB^(cm^^fffi±T<7)ftf U%m<D 
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#15%. m 1 8®ii2 4 4 Atmmz&i&yituz. 
m%mftmfti<BLtzz>&o\zm%ififtt>tiz> a z.<Dtztt>. mis (a) 

ftH2 4 4B, 2 4 4D-e^-r { fc-5fC-a > ^^i:75:D, 

-i/^^;ur i ~RN<Dm&mythfr'&(Dj3 7xmfa2 1 sitoii 

10 B2 4 4Am(Di$Mw<Dmnmytmttrt(Dm±m, ep^eiis (b) © 
mnmytmE 2<Dms. #^*s&2 1 8±t^^$nrc^^- hui?x 
h\zt-DTmiEmytmt-&2>&?iz. s^xp-u^ziir i~rnc 

15 te, S$#A°^->^S 1 ~SNT ! bi^M2 3 5T*>¥&&iIIE^ 

7t*t^D, &#««2 3 5T~ismm'&\zm^ffimmfimt>tL2> 0 

MfC #MTteEI 1 6 l:^^T> R A^^ii 2 3 2 A, 2 3 2 B , & 
U^2p-?-^g&#2 2 4^ffl^T#^X^-l/^^;l/©T^-r^>h^ 

20 2 3 5ABTlt m^3l-&t)it-g|5 2 3 7 A©&2 3 7 APR^I^tit 
§&239B<£i*239 B P T^iS^Kia 5*15 £&tC, BB#A° 
3?->M^S A£&-r&iftlf^2 3 5AC"eH *&£fc>i±SB2 3 8 
A©|2 3 8 AP t^KD-VX^-U^? )\s<Dm&&t)-&ffi<Dm2 4 0 C 

p<h^Siit^^mfe^t>^^n'g.o tot, mRm®2 3 5(D±&m 

25 ^HM#/Jn£<&3 0 

*^JT«0 1 4 <DU?- 2)17 >h* 2 0 7 teilSCD&imft 
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5 ^ 3 0—180 nm(D^<D^^ > • 7> F • 7.^— X/t 

12 0-8 0 0 nmOi|iS(DL/SA 0 ^->^^^$nfe7-4 1 >^l/^ 

%L&mytmmtLT\z, m-gv^mfcy*^^ xii^© 1 5 o~i 8 0 

(M2 4 8 nm) , X\$A r FX^>Vl/— tf 1 9 3 nm) m 

#%BJ<D|g3 1 4, 1 9~0 2 1 

>^^(D^^s^^g^, e i 4 0)&Bmyt£wiz&^T, 
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izwifeznzmmmmt. fe^mzw.s£-?%ftfe&i5$\ (y^^> \z 

£te% 0 fit, m*WfcW)ft£VT\$, ^^;^f-y2 14^I 

ft) iciis/s • vRtws. z\<D%L&m%<Dmtfem. &tf&Tm\z, 
^mtz^?->tffi7xmfo±\zm^-t£ntsi^£-o\z, ut-zjis??^ 

io n&, Bi^^^-r > f 2 i ni u^f)ixT-i?mm% 2 1 7 \z&i 

<Dmm<DMm£mm~F&z 0 

z\<D£?\z7£&myt*fi-DTmmm€%ft?m&T*ib, mi 5<dv- 
*>?u?-t7)WR(Dm&£mmz, m€mm*'\^<'rz>fcib\zm& 

0 19 (a) - (f) te, ±f3CDg^^^^g«rfflViT, ^©VX 
20 ^-l/^£;i/2 5 1 A(DA°^-->tf>^/hii£#^7.a^2 5 9±lC^S 
STt^^Tfe^f £i§££>lMIIIT&rK 019 (a) tC&l^T, ^ft 

£ns 0 Sfc, 7X^-^^;i/2 5 1 A©/^->it2 5 5(t * 
^(Dm-^^SI52 5 2 &Xlim\Z&tS£. c D\zmte'ert>M:U2 5 3, 2 5 
25 4 £I2SbT#|j&$n, mta£:bi*g&2 5 3 , 2 5 4 [^0A^->©i 
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i^^btii^$n§ 0 tot, £#£LT¥fifc**ir8#s&#a 

ttlbM** &te&t>i£ffi2 5 3 , 2 5 4©/^->©ffc£fI}te-f SIBK:, 

I^BJ-r^o St\ EI 19 (a) , (b) fczfcHT, ^-TO2 5 2© 
Y^ft (#^S^fRl) ©ij®£Ll, Mfe-a-b-tt^2 5 3 , 2 5 4©Y^ 
[*!©«£ L, R1BJ0^2 1 0 S ©Y#ft©i|ig£L 2 , mW&1$.2 1 0 S 
©X^ft (^S^fSl) ©H^Htni. RS^flt2 1 0 S©Y#IpJ© 
10 BL2«, ^©.k^fc^— 83tBP2 5 2©tiL 1 tfrM<Dmt3.£t)1£ffl 

2 5 3 ©«L £©ftUc: -fc&o 

L2=L1+L (5) 

fbT, T7^^-W-^^;P2 5 1 A©^^->O«*0 1 9 (f) © 
#^XS&2 5 9±l:Ml)tMT^?t§ ! b©t IT, *-T^2© 

15 ^ffi<DMmtmmiz'?x&-u^!7)i2 5 iAt^7xss2 5 9 <t© 

mi 9 (a) ~ (e) Jc^-Ti^fc:, MSM2 1 0 Sfc^lTTX^ 
-l/^^7;l'2 5 1 A£-X#ft (Xtt + X^|Rl) Jg^VRT^Ki 

20 -&g|52 5 3, 2 5 4<Dftm\Z\$frmfc^£?\Z'?7s?~-U : ?>7)V2 5 1 

tt, lKiClln^^T, aT©*#S«ffci-«t-5K:-rs. 
TR = H/ (n • VR) (6) 

Jintt, -77^-Uf^JV2 5 1 AttX^|RlfcflgW^«2 1 0 S©ifl 
25 H^Jt»»T*MK:, Y;£ftt£n 0211^3 ^t^Ic^t" 5. 0 19 

(a) ~ (e) fttn=l©^%^tlTU5„ £©£*, 77^- 
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V^^)V2 5 1 A*«#jtbT^5*T#AS<h, 10S«tf 
>b\t, T7^-l/f^^2 5 lACJfl/Tgl 9 (a) <D 2 

5 9tt, 5 1 Atttie^(RjlCg»«^/3Sjiffilfct 

5 IsT&mTZfcib. ^7^Sffi2 5 9A«»Jhl/T^5»Ttt, mftffi® 
2 3OSS0 19 ( f ) <Bj&i£<Z)0l&2 6 9 t:»ot^77S«2 5 9 
tC^LTffi*f^»j-r§o utltiot, #5*£ffi2 5 9±<0*K#/t* 
->m^2 6 0 A£teJii-«ft«B2 5 2 tl, 
26 1A, 2 6 2 AH^tl^nife^M^2 5 3, 2 5 4(&ag/h« 

io m^ns. 

tSi^TtOil9 (f) ©^77«S2 5 9±tf)Y;£f6] 
i:W<i:FF^l:ffi5»flTOifi7tiE 1 O^tt, 0 2 O0fti 

2 5 8AC^tJ;^I, fi*3i-&t)i±^2 6 1 A, 2 6 2ATMCtT 

15 fcflt#ji#S&, ffii&2 5 8 B, 2 5 8DlC*fJ;5l:l*l^fct»T 

*fcn?ifeafc*ft«K:EI2 1 (a 2) ©fti2 6 6 AT^t «k 5 

20 ik^itfc^Tte, 0 2 1 (a 1 ) G>«tfft2 6 3T/Tt<k5 te8ftflg#2 

3 0 S£ 3fcft#£#»;£1tSC<!:;f&*M£LV>. CKDRRfc* BUTTS IB 
«©8)fcS$HjfcffiiS&2 6 6 BK^-f^Kl&oT, il2 6 6T^t 

«fc o e> n&o 

L)6*Lfcj&*5, ^R8£tt0 2 1 (bl) <2^iS£<Z>#li$2 6 4, XteEl 
25 2 1 (c 1) <D^i&<D#li$2 6 5 Kl^f <fc 5 id, Sftjfttt 2 3 0 S 
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&mz&Wj2lttt£g\Z\** 02 1 (b) ®lfti2 6 7 A, 2 6 7 B!; 

5 n-So -7j, jEK»*^D3gbfc«k'5&««"e»»$«fci*fc:tt, 0 
21 (c) OM2 6 8A, 2 6 8 B Kl^T<fc 5 ®«©MSiSB 

10 I/fi7Jl,2 5 1 5 9 ^tl^tSfcfeClt 0 14 

©l/f i7^Xf-^2 1 4S^XA7f-v2 2 0 *7>f-H7*7 
-KfW»T?B»rr*£#K:, !f^*W-2 1 6, 2 2 2T^$tl 

^mtmjmt\zm 1 40pii77-f>K2 1 i§/hv>tjs9§««©« 
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m&izu, mmzmte&t>znz>/V7-> (~Dfc€m <D^mzfrfrt> 

;v £ M^r^^-T 3 i ? iz L T «fc v> 0 
15 MIC, _hfE©#^Jg(D^^Tii, ^tV^ • ^y7->?V-$ (* 

XWX«0 7 hW>x^l/-^^2^^±@HSbTfcckv^ 
MBJ^^MTSTc&K, WVm^Utffr^s (02) X«^I3pI^ 
20 t2 0 5 (0 14) Zm^ZhCDtlstztf, -ecDf^^Dk, 
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<d&x\ j e©«T^^ii;v^s^'r§]feJ6(D7A-^^^ j ^-tr;wgi5$[Hi 

myt &n t z\ t &t % z> t ^ o m&&& % 0 
^7-jmytmmizhmm?z>z:ttfT»%z> 0 
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A) tUTKJu ggi (4 3 6 nm) , iiH (3 6 5 nm) , KrFl^ 
y7 U— *f— (2 4 8 nm) , A r FX^yYl/-f ( 1 9 3 nm) , 
F 2 tf (15 7 nm) , XteA r 2 U-lftt (ftfi 1 2 6 nm) « 

!ffc, 0fl*.«x;Hf£A (Er) (Xtt 
x^b^Ai-f 7f^t*^A (Yb) ©S^) ^H-^nfc7 7-fA* 

aM#*ibttt, -«il/T«tft («*tf3~8ttg£) (DKtt 
i©7>^>^^7-< h (LaBe ) , $>*?)V (Ta) 
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10 fit, VX^^M5t-r^^^(Dtef-^^^^#:^A<^^M3gT 

%m&\zh±m<DmM<nmM<Dmftjjm-t)mm-vzz><, m^mm^ 
15 z )KDrt$->%'yx./\izmyfrtz>7,Ty'7, 'fn^T.m.^tLXTs^v 

20 BJIffl*, # fFsi^igB, 0®, &tfg*<)£^tf 1998^6^170 
#^iitB(DB*H#fFfctl^mi 0 - 1 6 9 7 2 1 ^ 7kT$ 1 9 9 8^1 
0H13 B^tiitBOB^H^fFttiliSgl 0 - 2 9 0 1 8 1 ^(D£T<D 

m^fHm\t. ^t-d< v^<D£i£3\mvT*m\zw.?>-&£tiT^z>o 
25 mm±<Dmm<Dp}fim 
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5 *&&rt?->ffltmMMj&m^*->fflt\zttmisT^%fzisb, m* 
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*mywm3<D'?x!7<Dmmjjm\z&n&. mmm€^n^u 
10 &zmft?zmzffife<Dmt£K>ffizmwT^z>tz®, ^mrnxumtam 
^m<D^?->fimm'zntc'?x2&mmm\z, fr-ommmizmmxz 

*5zw<Dm i <Dn§tmytfimz£n&, myt^iz^x 
mz^x^ztz.®, mwyt¥m<DmM*mmk-tz>z\tte<, ^-©^x 

%ztx\ *nzm&fo<D^x?rt?-y<D&(DmRi$<DM€mMtf'b 
20 x\z*mM<Dm2 (D&mmyt^mz&n&, Mi^^i^^^/^ 

^jj$]\zh&W]£^z>z\t\z£'DX, t<DmRU<D&m<Dmytm<D-&*> 
25 &tz. *mm&&mftmw\z&nu*%w<D&&m%iim^Mx 
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it & <d $s m 

2. — >j&^^snfc-7^^o$l3g^ffik:*^T, MfB 

wrt?->mtmm,Mj&mrt*-> : ®t\zftm-rzmixmt, 

mzWtmM&mn?->w><nn?-y\zitim^%WMn?->* 1 %i 

^-57X^^!2©i7Xi'tlT, fufBSH 1 RXSm2(Dm^^^<D^ 
?-><DMZm€&ti&tetfZmU^X2tfc%&2<Dmfa±\zmyt^ 
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m^(Dmn^m^^~y^(Dmun^^~y(Dm^mzn^r^^ 
\z&^mzj 5 ftfem<Dmtzr>B*m.nz> tmz. mmu^mz^n^en 
%^<Dm^^-^m^mnrcz\t^wwLt-r^^7,^<Dmm^m. 

7.2rt$->0m&&§£ft¥m&ftVTm^m€%'n^utft>mfii±\z 
iTtt^^tiaoi, mmmfe<Drt?-><D±&(Dm$:mz&fo±.iz 

mzmfe(DA*->*Mtm&&<D^7,?^?->izftm?z>mizm 
mT%2rD(D^x?rt?-><DmR^z^n^nmmffl&Df£z>mta& 

m&ftLTmmfo±\zmy£~rz>mz, 

m^x?rt?->*T*mm&myt¥%\zttLT®i£2ntzi%i£0m^ 
ft<Drt?-><Dm*mz®&ft¥%*frLTmmmm±izmytrz£& 

\z, 

m^zpn*->tmzmffi.t*mm$im\ztti,T^z2rt?--> 
(Dmmm^tD^omRzsm^mmizm^xmmiyX^m^^^zt 

i^t^tra^t, Mmmi£<D^?-><D£&(Dm*Mmmfa±\z 
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m^7,^n^-y^mm^^%\z^vxm^nxmnm^ 
miz^mmft<Drt?-><Dm*mz&Bft¥m&ft[sTm$mfa±\z 

(Dmim^^m<D^Rnmytmm\zm^rmmmm^mzmmLx 

15 &&mnytmw£.&»T. 

m±\zmyfrz>yt¥mT«&r>^ 
mm^x?*uft\sxmi£j5fo\z&m&&<D^7>?ZT-z;t. 
mtm^u^Lxmmm^yjm^ts^A^^izmwj^tE<Dmu 

20 X^ — z/t, 

m$^x^(Dmt^mn<D^^-><Dmtimm^yt^m^^Lxtt] 

7 . ^7 > ^t-^fig$nfcA°^->^g^^^^^^-bT8^±fcS7 l £-r 
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mm&m^umvxmmm^yj^^-A^^iz^m^^mu 
io -^^mmLxmm^7,^Rzsmmm^mmm^m\zmmm\zw.^ 

is 8. m7k<Dmw4x\Z5mM(D&§£m%x&%m^xTA^7>rt&--> 
zy-?¥-x±\z&^&j:m%^nz.t&<$mt-?%7 £ /^x<Dmi 
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